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(57) Abstract : 

The present invention relates to a green synthesis process for preparation of cerium oxide nanoparticles (CeO₂ nanoparticles/nanoceria) utilizing Morus rubra plant 

extract as a natural reducing, stabilizing, and capping agent for development of biocompatible nanoparticle systems exhibiting enhanced antioxidant and anticancer 
activity. The synthesized cerium oxide nanoparticles possess controlled nanoscale particle size, improved colloidal stability, substantially spherical morphology, and 

mixed Ce³⁺/Ce⁴⁺ oxidation states enabling enhanced reactive oxygen species scavenging and redox-regulating activity. The nanoparticles are characterized using UV-

visible spectroscopy, FTIR, DSC, XRD, SEM, particle size analysis, and zeta potential analysis confirming successful nanoparticle formation and stability. The 
synthesized nanoparticles demonstrate significant antioxidant activity through DPPH, ABTS, nitric oxide scavenging, and ferric ion chelation mechanisms together with 

selective dose-dependent cytotoxic activity against MCF-7 breast cancer cells. The invention further provides environmentally sustainable, scalable, and 

pharmaceutically applicable nanotechnology suitable for oncology, nanomedicine, targeted drug delivery, and oxidative stress-associated therapeutic applications. 
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